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Prof.  Hazen';;*  Report. 


To  Hut   Wornhip    the    Mayor   mul    (Iw    CuuucU  of  th^  City  of 
Winniimf. 

Orntlkmrn: 

III  acconlrtiire  with  iiiHtriicti.iiis  meived  tntva  Majrcir  Hharpp  I 
havH  exaiiiiiKHl  the  «,wfw.  and  the  «)urceH  <if  the  water  supply  „f  the  city 
of  W  iiinipeg.  and  lieg  to  ^  -esent  the  following  report  ii|>.>n  thew  mattery. 
piirticuUrly  a*  l)«>ariiig  upon  the  reteiit  outbreak  of  typhoid  fever,  and 
the  iiieauH  to  be  taken  to  prevent  a  recurrence  of  it. 

Pwrf.  Edwin  O.  Jordan  haH  recently  examined  and  reported  upon 
the  causeH  of  typhoid  fever  in  Winnipeg.  We  met  Prof.  Joitlan  in  thi- 
cago.  and  Ulked  with  him  at  length  regarding  the  matter.  I  have  hImi 
met  your  health  officer.  Dr.  I).)ngla».  and  have  diHcuMmsl  many  phiuea 
of  the  situation  with  him.  Prof.  Jordan's  report  is  clear  and  full  and  is 
to  he  taken  as  authoritative  upon  the  causes  f)f  the  fever.  I  shall  confine 
myself  t«.  a  consideration  of  the  conditions  which  have  been  mentioned  in 
connection  with  the  fever,  and  of  which  modifications  may  be  desirable. 

8KWKRS— 

Vour  City  Engineer.  Col.  H.  N.  Ruttan.  has  given  me  every  facility 
for  investigating  the  sewers,  and  all  conditions  relating  t<.  them  Tlie 
sewers  of  Winnipeg  are  built  on  the  coiubined  system,  that  is  ti>  ^ay.they 
remove  both  the  house  sewage  and  the  rain  water.  They  are  capable  of 
carrying  about  one-fourth  an  inch  of  run  off  per  hour  from  the  area 
8erve<l.  The  original  design  of  the  rawer  system  was  well  considered,  and 
it  lias  lieen  wisely  and  consistently  ^anietl  out  and  extended.  In  (he 
si'wers  now  being  built  the  best  niotlem  methods  are  Ix^ing  usetl. 

Winnipeg  is  flat,  and  not  very  high  alM>ve  the  flwKl  height  of  the 
nvbrs.  Tliere  is  some  dimculfcy  in  designing  sewers  low  enough  at  the 
extremities  to  sufficiently  drain  the  adjoining  gi-ound.  and  at  the  wime 
tune  with  sufficient  inclination  to  produce  a  fair  velocity  of  flow  and  to 
discharge  into  the  river  at  an  elevation  high  enough  to  prevent  tm.  ii  -h 
flooding  jlnd  back  water  when  the  river  is  in  f\atn\.  From  th:'  pniflles  of 
the  main  sewers  which  I  have  saea.  1  think  tha  design  is  all  that  oould  be 
reas(jnably  seciiwd  under  the  existing  conditions  in  this  respe'-t. 
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Thf  m'Wftn  lire  iIchIkiimI  wIUi  imliimtliiiiM  U>  |ir<Hlii(c  i>noiiKh  vi'leir. 
Ity  to  |.n.vi.rit  thn  funniitK  ..f  ilfiMMiU.  Tli..  coini.iitntloim  i.f  v..|.Kity 
•w  oil  th»  MiiMUiii|>tion  that  rprtoln  qiwntitlcH  of  wnt.T  flow  In  thf  MWcrH 
An  n  iiMtt«-r  of  fmt  tht<  wtiMl  flow*  «n.  oft^-n  U^  tliau  th.-  <|uiintlti<-«  «»1 
••UIII.HI  ill  ni«\iiiK  th..  clmiKn.  itiiil  coiimiiiifiitly  th..  actuHl  viI<m  itl^i  ni^ 
lesH  thnii  thi>  iwwiiiiiKil  vhI.mHI«^  and  tin-  IlkflihiNNi  of  .|.>|><M.it<<  U  lii.wa-Ml. 
tHUHlly  thiM  In  a  iiiatt«>r  of  llttif  iiiiporttiiitf,  l>ei-aiiMf  tin-  mltiM  .H-.iiil.iir  «t 
lnt.TvaU  fiiniUh  <|iiarititi«i  of  watiT  which  Hiwh  out  tli.'  m-w.-rn,  anil  r.- 

iito«.thMiit4.th..ii-oHKiimlromlitloii.     In   Winnlin^  th..  .omliti aiv 

ilitrcreiit,  in  that  for  a  vwy  coiiHiiltralili*  |iro|KiHion  of  oaih  year,  thm. 
»i*iioralnman.l..vMith..wlnt«'rthawHwlii.h  iiinlt  th.' im„w.  thiiH  fiir- 
niNhiiiK  wat«T.  an-  ahiioMt  unldiowii.  Th."-.'  \n  th..ref.,n.  «  oonHiiL-mbl.. 
p.Ti<«l  ,.ich  year,  when  no  natural  fluHliiiiK  U\^h  pla.e.  an.l  AuhIi  tmiltH 
or  ..the- artificial  iiieaniijiuwt  be  iw.-.lt(ili.'.|.tli"H..w..N  in  k'»>>1  .-omli- 
tion.  In  thia  rwiinH-t  the  ninclitloni.  are  iiuite  .lifferent  from  th.we  in 
rlti.-*!  farther  miuth. 

VentiUtlon  of  Sewen. 

There  are  varioua  wayH  of  v^entilatiiig  »ewerH.  In  nearly  all  riti«'B 
the  inaiih..le  covern  are  |H.rf.mited  t.)  allow  ilr.tilation  of  nir.  In  many 
citi.>»  the  cateh-baMinH  are  inad.'  in  Hiuh  a  way  an  to  allow  air  to  inwm 
through  them.  In  other  word- they  are  not  trapped.  In  a  considerable 
nuiiilier  ..f  citle*.  including  M.intreal.  Minne«|V)llH  and  Ht.  Paul.  n.>  traps 
•re  ummI  upon  the  houae  draiiiH.  and  in  this  ca«e  air  In  able  t.i  paiM  freely 
through -uch  drains  and  through  the  soil  pipes  in  the  h.iiiw.s.  escaping 
above  the  roofs  of  the  houses.  Where  this  is  done,  the  air  in  the  sewer 
Mnds  its  way  through  the  highest  ..utiets.  namely,  thw.ugh  the  soil  pipes 
and  th.'re  is  a  down  .Iraft  through  the  iierforaUnl  maiihi>le  wivers  in  the 
streets. 

In  Winnipeg,  all  the  inlets  and  all  the  house  drains  a.*  tnipped.aiid 
It  is  also  necessary,  on  accmnt  of  the  cold  climate,  to  put  straw  in  the 
niouths  of  the  8e>  ers  to  prevent  freezing,  thereby  shutting  off  this  sourw 
«.f  ventilation.  The  sewers  are  thus  ventilated  exclusively  through  the 
perf.irated  covers  of  the  manholes  In  the  streets  and  in  the  alisence  of 
natural  Hushing,  and  with  rather  flat  grwles.  which  are  unavoidable  in  a 
p.'rf.>ttly  flat  city,  it  is  ii.it  surprising  that  <jdors  are  produced,  and  dis- 
charged  fr.im  the  manholes  which  atthnes  are  very  disagreeable. 

There  is  plenty  of  pracedent  for  the  iwe  of  traps.  They  are  required 
in  New  Y..rk.  Boston.  Toronto,  and  many,  if  not  most  American  cities 
It  8  understood  th.y  are  generally  used  in  England  but  not  in  Germany. 
Colonel  Iruttnn  has  collected  a  large  amount  of  inf.irmation  as  to  the  use 
of  traps  in  American  cities.  He  has  als.)  an  abstract  of  some  of  the  most 
important  reasons  for  using  and  for  not  using  traps.  He  has  also  investi- 
gated the  plumbing  in  a  considerable  number  of  houses  in  Winnipeg  with 
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"U.  the  sewerH  and  dr.  away  with  t  ,e  n^l^/  ^  '"'""*  *'^P-  »"  ve..ti|. 
would  not  be  necessary  to  L^  ll  a"v^„Tto  a""'*"'"'' '"  '**•'  "'^'-  '* 
had  «  personal  j,:^ft.re.,ee  for  it.    '**"""*'*" '»'"*«'"y  with  hi«  trap,  who 

If  the  traps  are  done  aveav  nrttv.  <.i 
nuu.t  he  attends,  to.  a..d  ^MZrt:^Z;i:;,Z::^  ""^'""^  ^'^'^ 

omitted  ."uSU'p^Stt^yXt'td*  '"  r.!"  ""'""'  '"  -""h  the  trap  i« 
Piumhin,  Hhould  Z  f^'e^ttd  tho;S  U  wTi  '"•'  ^""-^tionMf 
organise  the  ph.™hin.i„«pe.ti„„«erv7;:«^^dothTfpX:~''^  ^  "^ 


The  MicntMl  is :— That  iimvns  iniiHt  Ixt  taken  to  prevent  the  noil  pi|)e« 
fmiii  tfi^eziug  above  the  rtHttn.  In  Ht.  Pnul  It  in  found  Hiiffirieiit  toeiilnrge 
the  Moil  pipe  at  the  top,  no  that  a  eoiiHideralile  amount  of  frost  can  ncciiniu- 
Inte  in  the  eiilarge<l  ond  of  it  without  obfitnirtinK  the  paosage  of  air.  In 
MiiineapoliH  a  galvanized  inui  j^ket  in  required  about  the  pi|ie  above  ^he 
roof,  leaving  an  air  Sluice.  This  aiTsmgenient  is  perhaps  better  adapted 
to  the  climate  of  Winnipeg,  but  whatever  means  is  adopted  must  be  such 
as  to  insure  at  all  times  a  free  pussage  for  the  air. 

* 

If  these  precautions  are  followed,  there  Is  n«»  siinitary  obj««ction  to 

the  removal  of  the  traps. 

Kxperieiice  in  the  cities  mentioned,  and  in  many  others  indicates 
that  it  is  possible  to  so  c')ntrol  thest*  c<mditions,  that  no  harm  will  follo'v 
the  omission  of  the  hous(>  trai>s. 

I  recommend  that  this  course  be  followed  in  Winnipeg,  that  is,  that 
the  use  of  the  bouse  trap  be  made  optional,  but  coupled  with  stringent 
i-egulations  covering  the  ccmditions  necessary  to  success  without  the  trap. 
This  will  have  the  eifect  of  removing  the  disagreeable  smells  from  the 
middle  of  the  streets.  The  foul  smelling  air  will  then  escape  above  the 
tops  of  the  houses  where  it  will  be  unnoticed. 

On  the  Discharge  of  Sewage. 

Sewage  is  now  discharged  as  is  neare.st  and  most  convenient  to 
either  the  Assinifaoine  or  the  Red  River.  If  the  conditions  are  otherwise 
e^ual,  it  is  obviously  better  to  have  the  outlets  discharge  into  the  Red 
River  at  as  low  a  point  as  piHisible. 

It  is  not  worth  while  to  incur  a  large  expense  to  secure  this  residt, 
however.  The  Assiniboinc  cannot  be  usetl  tut  a  soui-ce  of  water  supply 
lx>low  any  point  where  the  sewers  for  Winnipeg  will  be  constructed.  The 
mininumi  flow  of  the  river,  which  Col.  Ruttan  tells  me  is  about  000  cubic 
ft.  per  second,  is  so  great  that  it  will  receive  and  dilute  so  as  not  to  pro- 
duce a  nuisance  the  sewage  from  a  population  of  at  least  150,00!).  When 
the  quantiCyAf  sewage  draining  that  way  exceeds  this  amount  and  when 
the  condition  rtf  the  Assinibfiine  River  becon.es  objectionable,  it  will  be 
necessary'to  constjaict  an  intt^rcepting  sewer  to  carry  the  dry  weather 
flow  of  .lewage  to  the  Red  river  below  the  city.  Huch  an  intercepting 
sewer  was  contemplated  in  the  original  design,  but  it  will  not  need  to  be 
built  for  a  very  long  time. 

The  only  further  rtfcommendatiou  tliat  I  have  to  make  regarding 
the  si'Wers,  is  tliat  contained  in  Prof.  Jordan's  ivport,  namely,  that  the 
hcmses  in  the  city  1>h  connected  with  them  as  rapidly  as  possible.  Prom 
the  standpoint  of  typhoid  fever,  it  is  a  vital  matter,  that  these  cimnectitms 
should  be  mach;. 


tf i    ■  ii 


t«d  to  keep  the  «we«  la  bet  Jr  condJir^L'!,?'*^'' '"  «««**«••  *'  ^'U 
PWng  from  the  nmnhole  cove«!  And  thi-'  »  m  ^""^  '''*  «»°"'  ""'^ 
trap- .hould  continue  to  be  io^lVl'nSl'"  '^^  "^*"  *''""«'• 

Water  Supply. 

a  well  in  the  "me^tone  L^^e  wSrT''  J.^'^Ti!!"''^  '^  **"•">  '«'^ 
to  the  city.    FVoiu  a  Hva.„„j     *    Z     .   **  ««'tened  before  being  punioed 

thatcoulJbe^^rred  ^rq^'n'Sy'^of Ja^"*"'^  °'  the  wST  K 
meet  the  needs  of  the  city,  a^^it  2e^  TuT;  "I  ""L""^  ""««''"»'  *« 
quantity  for  some  years.  A^aditZ^  n  u'*  ^"  *^'»  Inadequate  in 
pump  will  be  ready  for  ser^ce^f  1        7'".'""  ^"  ^"^  *«d  another 

materiallyaddtotLqu^SyoftaLi:^^  tJ^*''"  "^'''""'«'  -"« 

however,  that  they  .^,1  suffice  for  more  J^""'    "<"«  hardly  be  hoped 

city  will  be  doing  veny  well  if  thes^p^y  l«t  untir7„  "*  "^l"^'  "^^ 
obtemed.  ev.n  if  thenew  supply  Is  unde^?„  .\u  """^^^^  *=»»  ^ 
luoment.  '^'^ '  "  undertaken  at  the  earliest  possible 

who  have  had  to  doVthZE^^d  tW^S*-  'L,*°  '*•'  '"'^'  *"'»  »°  »" 
1-  due  to  the  extraordinary  aS  Se^^Z^'  ^adequacy  of  the  works 
failure  to  make  o«linary  ^Za^T^^'''''  «'  '»'•'  "'t^.  «•«»  not  to 

The  Aniniboiae  Pomplng  Station. 

from  tlS^^trbSn^rr.^  "SplpYn'r "^  "'""-^  -'«•  -ter 
with  the  rest  of  the  plant  ^aJSTs^ffl!.  .  ""  7'^  ***^*°  »"^  *»»«  «ty 
from  the  new  som^.firL^neS^irir*'^';  ^"  "»»  •^»«*W« 
wat^rft^mtheAssiniboineri^"  ^^Z^STt^u'  ^  .""^  *°  ^ 
case  of  a  large  fire.    At  the  present «»«,  if^    *l  ""''^  happened  in 

tent  very  frequently  in  o;;ierrrntL*;hruV^;^       "  ""'^•'"• 

With  a  fliS;  ^Tratuf ^^^  rtXr  ^"^  «'*«'^  -•> 

and  wep  p«,vlded  with  pXr^JZiatin^  ^  f.^*"  *"  ^"'^  °«J«^ 
be  p«siUe  to  purify  to  a'^^na"rit^'^„V:  "«*  '^n^  ''  """''^ 
per  day.  The  filters  are  not  in  verySoi^L  h  **"°"''  '"^***' 
lllaiy  apparatus  necessary  for  efflS  w^t  .  '*  .T''*""'  *°''  *•»«  *«" 
ary  coagulating  arra«„thfte„!rti,w^^  ^  '^"P"*- 


early  date.  It  will  be  necessary  to  shut  down  this  station  before  the  first 
thaw  in  the  spring,  because  the  night  soil  from  the  privies  in  the  city  la 
placed  where  it  will  drain  to  the  river  above  the  pumping  station.  Under 
the  conditions  which  have  prevailed  in  Winnipeg,  this  material  is  full  of 
infectious  matter.  It  is  now  frozen  hard  and  is  harmless,  but  the  first 
thaw  in  the  spring  will  Ukesome  of  it  to  the  Assiniboine  river,  and  the 
use  of  the  water  at  that  tini;-  »night  and  probably  would  be  disastrous. 

It  will  also  be  necessary  to  permanently  do  away  with  this  station  at 
an  early  date,  because  a  sewer  is  now  being  built  which  will  discharge 
into  the  river  above  it.  The  use  of  this  pumping  station  when  the  new 
sewer  is  put  in  service  is  not  to  be  thought  of.  It  is  thus  apparent  that 
the  use  of  Asshiiboine  water  at  the  present  pumping  station  is  now  un- 
satisfuctwy,  and  the  city  will  very  soon  have  to  depend  entirely  upon 
well  water. 


The  Future  Water  Stipply  for  Winnipeg. 

An  exhaustive  report  on  this  subject  was  made  by  Mr.  Rudolph  Her- 
ing  eight  years  ago.  The  8ubj*t  was  fully  considered,  and  the  conclus- 
ions reached  are  aa  applicable  today  as  they  were  then,  with  one  excep- 
tion, namely,  the  population  and  the  required  size  of  works.  In  eight 
years  Winnipeg  has  grown  at  a  rate  far  beyond  that  which  was  antici- 
pated by  Mr.  Hering.  The  population  has  more  than  doubled;  the  num- 
ber of  water  services  has  increased  four  and  a  half  times,  and  the  quantity 
of  water  which  must  now  be  provided,  and  which  is  requred  by  the 
growth  of  the  cjty  is  coiTespondingly  greater.  I  think  the  figures  used 
by  Mr.  Hering  must  be  multiplied  by  at  least  two  and  a  half  throughout 
to  make  them  applicable  to  present  conditions. 

The  growth  of  the  city  during  the  last  four  years  is  shown  in  the  fol- 
lowing tablet- 
Jan.  1.  Jan.  1.      Jon.  1.  Jon.  L  Jon.  1. 
»,•.         .^                                                          180I.  1802.  1903.  1004.  IBOS. 

NumberofholMM  hi  Winnipeg. 7,«6  7,051  gjTlO  10,081  118.110 

Nuiubor8uppUet.«1th  water.. 8.900  3.SOO  Isoo  7000 

Number  not  suppjloi  with  woter i,3il  5,419  iffll  ILm 

Averaco  consumption  of  water  in  Eallons 
per  dajr,  taken  from  plotting  of  annual 

r.  n"'"^,"*''™""  ■= l'**'^     »'810-<«»      LfflCOOO      2.180.000 

OoHonBdaUy  per  service ....  ss3  ua  381  3™ 

Assumed  avcraKe  number  of  persons  per 

„,|'°"««:; 5.5  5.8  «.8  8.0  e.3 

Qallons  doily  per  person  in  liouses  con- 

nocted IqI  84  64  40 

Estimated  population «,ooo  44,a00         SftSOO  61.000  77.000 

There  is  reason  to  believe  that  the  a<-tual  population  is  considerably 
larger  than  that  computed  above.  So  far  aa  this  is  the  case,  the  reason 
for  the  immediate  installation  of  a  large  additional  supply  is  greater. 


^     On  the  Qutotity  of  Water  to  be  ProvMed. 

for  public  .„d  manuf^turing  pTrll'^'^t  "^"^^^^^  ""''•«  waJLS 
the  minimum  rate  at  pre^nt  is  )»Sn«^r  "^"^^  °'  ^•'**  *»«"'«»  •* 
gaUons  per  c«pita.,b«t  it  must  ^^memb^T'f.u''  •PP««««««Wy  20 
which  must  be  pumped  whenaJl  th^^^.  "*  *'"'  Quantity  of  water 

In  excess  of  that  accWntedforbv  thf  ^  *  *"  •°**««^  *»  ^««T  largely 
more  than  50  p«r  cent  oftt.«  WK  i  ^    °*^**"-     *'  «Wom  hapjinsXt 

.  meters.  *  avoidable  leakages,  and  the under-registMtlonS 

not  be  taken  a«  a  safe  guide  InestLatin        f.  ''*  ^n-umption.  can- 

that  on  an  average  50  gallons  daUyrr  eani  Jr  T*"''*'"*""*"-  '  ^"•^« 
be  used  for  domestic  requi«me!^2^^d^!;'^J^'*"'"'^*^'^'*  „  ,h„„,j 
for  rai  road  and  nmnufacturinrp^^JS^l  ,^t """  *"  '•""  '  "^^  »«  »*"»«- 
present  water  is  not  supplied  I«;kI^T'"»  Ul  gallons  in  all.  At 
tm-ing  purposes,  but  "h^^  ^^^jX';^"'  *»f  but  little  for  manuf^^' 
demands  of  this  kind.  ^  ^  "^  ^  *  ?«'««'*«  to  meet  reasonable 

Ing  -^^m:l!^:^^^:;^'^^fy  "• "-  '^-''*«  '-  the  year.     Dm. 
be  above  the  average.    C  tit      ^^  """"f  '^^«''«'  »»>«  consumption  w^ 
l«ast  25  per  cent.  a^ve'Se  JvSe    anT''^"'"^"'"  P-«-Wy  ^"^ 
"upply  75  gallons  per  capita  ril™*"  ^  '""'^'  '^'''^^  ^  «t  hand  to 

-^^^^^'^Mtirr::^--^^^        't  is  ha^iy  wo^h 

•«umed  that  when  this  popJaEi^J^^^  •»«»  *t  should  be 

city  water.  The  works  mStto"^!;'  7'"  ''"  »-  ""PP^^i  with 
gallons  of  water  per  day  at  th^e7whrrth^^  .  ^  ""PP'^  ^^t**"  """on 
such  works  will  be-stiiteble  foTma7nW«  j!^"*'*»r  *«  ""^  g.^test.and 

u-eth.ugWtheyear^he,rer:S^^Sn^,t;;y^^^  ave«^e 
capacity!::"  W^f^-^^i^^^^^^  at  once  suitable  for  this 

added  in  units,  may  b;  pied  now^t"""'?*"*"'  ^^'  '^Wch  con  be 

sodesigne.la.tobecaAloftXeirsT''^'.r''"^'-  ^^'^^'^r-  ""^ 
enceto  the  further  drvelopm^ry  n  °.'' ^ '**"  """*•  With  t«fer- 
«upply  should,  if  possible!rri:^""JJ*r'  *''«  -»«*«  of  the  wutr 
capacity.  '*P^'''«  of  development  to  a  much  lai^r 

er  capaX'tTXr  V:^^^^^'^-  to  th.  ,,,  „„^,  ,^^^  ^ 
ingwater at  three  ti„.est,feLrual'r;eS:'r:^^^  of  ^^ 

ma.mumo.inaryrateofeonsumpSrbo'^t'tXraST.^^^ 
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rate,  and,  in  addition  to  this,  allowance  muat  be  made  for  Area,  making 
the  total  «Uowance  as  stated.  The  pipes  muat  be  capab*e  of  carrying  a 
very  large  quantity  of  water  to  any  point  where  a  large  fire  may  occur, 
in  addition  to  the  ordinary  quantity  of  « ater  taken  by  consumers.  With 
the  main  pumping  station  at  its  present  location,  a  new  36  inch  pipe  to 
Main  strest  in  addition  to  the  pipes  now  in  place  would  seem  reasonable, 
followed  by  other  pipes  north  and  south,  connecting  with  the  pipe  system 
until  wat«r  for  fire  service  con  be  concentrated  wherever  required. 

Pumps  will  be  required  with  a  combined  capacity  of  at  least  thirty- 
six  million  gallons  per  day,  including  those  now  in  service  and  those 
ordered,  ap  far  as  available  for  fire  service  in  the  completed  system,  and 
at  least  h*lf  of  this  pumping  capacity  should  be  made  available  at  the 
earliest  possible  date.  Tlie  pumps  should  always  be  capable  of  meeting 
all  ordinary  conditions  of  services  with  one  pump  idle. 

A  pure  water  reservoir  should  be  provided  so  that  the  purification ' 
vratka  and  other  parts  of  collection  system  can  be  operated  at  a  uniform 
rate  throiighout  the  24  hotu«.  The  pure  water  reservoir  will  hold  the  ex- 
cess of  w«tter  during  the  night,  and  make  it  available  during  those  hours 
of  the  day  when  the  consumption  is  above  the  average.  It  will  also  pro- 
vide a  supply  of  water  immediately  available  in  case  of  fire.  The  pure 
water  resemroir  should  have  a  capacity  equal  to  half  the  average  daily 
supply,  of  vix  million  gallons,  and  it  must  be  covered  to  protect,  it  from 
ice  in  winter,  and  to  prevent  the  deterioration  in  quality  in  summer, 
which  comae  from  the  growth  of  vegetable  organism  in  clear  water  when 
exposed  to  sunlight. 

In  case  a  separate  high  pressure  water  supply  for  fire  service  should 
be  installed  taking  water  from  the  Red  river  and  reaching  those  parts  of 
the  city  where  the  largest  buildings  are  located,  it  would  be  possible  to 
reduce  somewhat  the  size  of  the  works  for  the  final  pumping  and  distribu- 
tion, making  them  large  enough  to  supply  water  equal  to  twice  the 
annual  average  rate,  with  a  reserve  of  one  pumping  upit  above  this  capa- 
city. The  size  of  the  preliminary  works  would  not  be  changed,  as  it 
would  not  affect  materially  the  average  quantity  required. 

The  sizes  thus  arrived  at,  agree  substantially  with  Mr.  Bering's 
conclusions,  for  he  thought,  eight  years  ago,  that  2,400,000  gallons  per 
day  or  eO  gallons  per  capita  for  a  population  of  40,000  should  be  immedi- 
ately available,  and  that  pipe  lines,  etc.,  should  be  capable  of  suppling 
0,000,000  gallons  daily.  In  other  words  the  supply  was  to  be  selected  and 
designed  with  reference  to  that  quantity.  The  requirements  are  now 
fully  two  and  a  half  times  as  great,  and  no  supply  should  be  new  consid- 
ered with  a  capacity  of  less  than  16,000,000  gaUons  daily,  while  the  capa- 
city of  the  works  hnmediately  required  may  be  taken  as  6,000,000  gallons, 
with  a  likelihood  that  the  rapid  growth  of  the  city  will  exceed  this 
capacity  before  the  new  works  can  be  built. 


fieuM  of  Suf/if. 

The  po«,ble  «n«^  ^  ^pp.^  ^,,„^  ^^  ^^^ 

Art««l«i,  well,  with  wrftening. 

Poplar  Springs. 

AMinibolne  river  water  with  flltratlon. 

Red  river  water  with  filtration. 

Winnipeg  river  water  with  flltrmMon. 

Jjysis  of  Bamples  of  water  conteinS^  M,  HL„i  ^'  *"''  "P°"  "*• 
by  the  officers  of  the  Canad^SSflc  rS[J^  *^  "'T*'  "~*  '»™i»hed 
tion  ae  could  be  secured  raJlroad.  and  *uch  other  infona»- 

i.that?fXS^tSr"''SS:L?ntnrar"'^.'^-  "^-"^twater 

8often«i*t  very  conddemS^™      ^  "^^''^  °''*^«»  '^m  ^e>l»  «• 

«ry  to  soften  ^ate^^^  37;:;,.:^^""^  V""'**  *«  ""^ 

Th-o,*     ^    "7  "''^•*""*"«»''»'»»»'>d  to  make  it  acceptable. 

than  Sr:rw'^^tr„s?n^lttrr•^^.'"•""''•'•^' 

treatment.  Hie  water  J  a^,  .  }  »»••«>«  aa  that  water  after 
i.rtlUsofter.«ftrta,.^' SLT2^1^T»P>"*«^  ««t^ 
«.««  of  the  local  waW  '^'*  **  '"'*^"*  ''^  ""^  «=h«»lc.J  twat. 

pipe  line  flftyi^imne.  iZr  ^TL  SZ  ^t  ^^^^  ^^«.  «»«~8h  a 
th«,  t«  »ofLnthelS^terh.JrS  ***««»»<"'«  vegetable  matter. 
compari«»,withtL^^Sui'i*^':i*::r'l  *'»•  P^P*  J*-  in 
«d  it  wm  not  pay  to  go  so  St'Z'lZt^^r^^T'^'^''' 

^1  S?Hn'e'5;Sd?be'!^,A'"S:trrH^'*'^*«'-''^^ 

filters  about  five  milli^'Sffi'  ^^t^i^l^TT'^^  «"» 
fflters  could  be  drfer«d  for  a  few  yeSi  "^  '•"  ^^P"  «"* 

It  may  be  that  a  wood  stave  pipe  could  be  8ubstlt..t«i  #«.  *i.     ^    . 
of  the  city  at  this  time.  t^^^^ty  exceed  the  finanei^  ability 


la 


The  works  would  cotit  about  two  million  dollars  (without  softening 
of  which  half  a  million  could  be  postptinod  for  a  few  years,  leaving  a  pi'es- 
eut  cost  of  one  and  a  half  millions.  If  enough  water  is  there,  the  project 
is  an  attractive  one,  but  it  should  not  be  considered  unless  it  is  perfectly- 
certain  that  fifteen  million  galluus  per  day  will  be  readily  available  in  » 
dry  time.  '      v 

The  Present  Source  of  Supply. 

The  present  souf ce  of  supply  la  from  a  well  in  the  limestone  rook. 
A  second  well  has  recently  been  excavated  about  200  feet  from  it.  This 
well  will'be  put  in  service  as  soon  as  the  new  pumps  are  ready. 

Over  the  limestone  rock  there  is  a  layer  of  mixed  gravel,  and  above 
this  there  is  close-grained  imprevious  clay,  extending  nearly  to  the  sm^ 
face  of  the  ground.  In  this  clay,  at  intervals,  there  are  streaks  of  sand. 
I  was  unaUe  to  aee  the  rock  at  the  wells,  but  it  is  exposed  in  the  city 
quarry,  some  miles  away,  and  I  understand  that  the  formation  is  the 
same  as  that  in  which  the  wells  are  situated. 

The  bulk  of  water  clearly  is  bbtained  from  passages  in  the  limestone 
rock,  and  not  from  the  grave>  over  the  rock.  The  gravel  no  doubt  yields 
water  freely,  but  its  carr>  ing  capacity  is  not  sufScient  to  allow  the  flow 
of  a.  considerable  quantity  of  water  for  long  distances  through  it. 

•  The  Ihnestone  rock,  as  shown  at  the  city  quarry,  is  close-grained, 
and  the  seams  in  it  are  not  large.  No  large  quantity  of  water  could  flow 
through  the  body  of  this  rock,  or  the\)rdinary  seams.  At  one  place  in 
the  citj:  quarry,  a  hole  in  the  rock  of  considerable  size  is  exfK)*^.  The 
workmen  say  that  this  is  part  of  a  continuous  passage  under  the  quarry. 
When  drilling  over  it,  the  drill .  will  drop  about  flVe  feet  when  this 
opening. is  reached.  Pa&sages  of  this  kind  are  common  in  limestone  rock, 
and  the  general  movement  of  water  must  be  ia  btuwnels  of  this  kind. 

The  success  of  a  particular  well  iii  obtiiinlng  a  large  supply  of  water 
depends  upon  hitting  ont  of  these  cavatlesi  Evidently,  from  the  freedom 
*rith  which  water  enters  the  well  now  supplying  the  City,  channels  of 
adequate  capacity  were  encotmtered.  The  new  well  is  apparenfly  con- 
nected with  the  same  channels,  because,  air  under  pressure  forces  its  way 
through  to  the  old  well.   . 

The  old  well  also  serv^  to  lower  the  general  ground  water-level,  as 
shown  by  wells  reaching  the  limestone  rock,  over  a  large  area,  indicating 
that  the  channel^  in  the  rock  have  frae  connections  for  corresponding 
distances.  / 

The  new  well  will  allow  Water  to  be  taken  at  a  lower  level  than  in 
the  present  well,  and  will,  therefore,  draw  water  from  a  somewhat  greater 
distance,  and  will  increase  the,  amount  of  water  which  can  be  secured.    It 


n. 

will  probably  be  liinit^    ^  "ver  th«t  obtainable  from  the  present  well 

Ifniorewaterof  theBainecharaof«i.|.»    u„ 
«muiidw.t«-l,vrf|.now],m.i«ib,th„l»  ""I"  "™  In  which  the 

.O.U  b.  a„.„  ,„„,  „,  »..„,Ti„tjj:rr^'„^t,rppt'"'  '"" 

p^b.^.'irt.rhi-.t^^t  s.itr ' ""'  •"■,•"  «■'■  -■»'-  •«■■' 
s^r-r^i^rrr-'- -- ^- -- hTs,,?: = 

».™rchrrs."zrr;i,--sr^^^^ 

Thfa  1.(1)  because  the  ratio  of  mwmesi*  f«  «.„     ,     u-  . 
uiiUHl,  and  it  i»  more  difficult  to  removeZ^ir^i^..  *'  ^''^"'^  »•>*" 

and  (2)  because  an  unusually  larSp::;^;'^,'^*;-  »"  ™ve  lin.e; 

«»re  present  a«  chlorides  and  suJ^afeT'^LHU,  J™*  ""^  niagnesia 

these  than  the  carbonates.  Xi'^o^f:'*'"  r"*  '»'«''"''  ^  re„.„ve. 
hardness  of  many  wate«     In  fact!  with  !^  ^*'"'"   P*"*  "'  the 

chlorides  and  sulphates  commoni?kLwf„s"'.!i„^::!,?  *"'•''»-*•  'he 
are  not  removed  at  all,  and  the  toLi  k.!-?  •  ""''"'«"««  constituents  " 
half.  •  *•"*  **•*  *°t*'  hardness  is  reduced  by  less  than  one- 

The  cost  of  softening  is  ako  much  hiehei-  tb«ri  u 

Col.  Ruttan  ha«  spoken  of  the  theorr^  !  •!        '      """^^  ''*'"  '^e  west, 
a  relatively  bar«rt«.t:!st„*^J,^/»'^*,'t-^^^  north,  from' 

water  on  its  way  to  Winnipeir    wnulrl  .         f     l"^*^  *'"'*  «"•   *•»» 

presumably,  the  Poplar  Spr;S';arrtouTd"^t^^^^^^^     2'"-'^-  -^'^ 
ITie  analyses  indicate  clearlv  tiat  this  i- ^f^r^  *^"*^  source, 

from  the  city  well  ha.  ten  tlm^  i  mlh  I^r        'T    '^'""  ^"'^^'-  «''•««•» 

Poplar  Springs,.nd  a  verytirLS^^^ninf'"'"  "''^•-  "' 

ents.    It  does  not  seeto  possible  that  wlw        .  J  J  '""^""''"K  constitu- 

its  character  in  flowing  [hraddit?nnJ^!7  ''"'"'^^  ""  ••'«»i'"«"y  in 

able  that  the  wat.«  a^t^:  dlffi^^l^l^;^^^^^^  '*"**  ^*,  '«  'Wore  p^^b- 


(^ 

;P 

;!^B 

f 

.;£.J; 

ii 

ttftfM  on  whieh  Col.  Ruttan  haa  ahown  the  elevationa  of  water  in 
▼arioua  wella  throughout,  and  near  the  city,  indicate  that  the  level  at 
RTOUiid  water  gradually  drop*  to  the  level  of  the  rivers.  In  other  wotda, 
it  appear*  that  the  ground  water  is  flowing  through  the  linieetone  to  both 
the  Red  and  Aaeiniboine  rivers,  and  propably  from  both  directiona. 

I  am  rather  inclined  to  think  that  the  water  doea  not  come  from 
any  very  diatant  Hource,  but  that  it  enters  the  limeatone  through  the 
gravel  above  it,  and  through  the  sand  layera  occaalonally  found  in  the 
clay,  and  at  any  points  where  clay  does  not  fully  cover  the  rock  and 
gravel.  For  instance,  near  the  city  quarry,  there  are  obvioua  opportuni- 
tiea  for  rain  water  to  enter  the  limeatone  rock,  and  it  is  very  likely  that 
there  are  other  opoortunities  here  and  there,  and  that  the  fissures  in  the 
rock  are  filled  in  tuis  way. 

Qiuutity  of  Water  Which  Cu  b«  Taken  from  WoUa. 

I  think  there  is  no  doubt  that  a  sufficient  quantity  of  water  can  be 
obtained  from  wdla  in  the  limeatone  rock,  but  it  will  probaUy  be 
nec-essary  to  put  down  aeparate  works  at  conaideraUe  diatancea  from 
each  other,  to  secure  enough  water  to  supply  the  city  for  a  long  period. 
Mid  separate  pumping  stotions  will  be  required  in  connection  with  them. 

The  cost  of  construction  and  operation  wotdd  be  relatively  high,  and 
will  be  higher  as  the  quantity  obtained  horn  each  plant  is  leas,  and  as  the 
number  of  plants,  to  secure  a  given  quantity,  is  increased. 

Ob  the  Um  «f  lU^or  WtuB. 

It  would  be  poaaible  to  use  water  from  either  the  Red  river  or  the 
AsSiniboine  river  with  filtration,  either  with  or  without  softening. 

The  Assiniboine  river  could  be  used  more  conveniently  in  connec- 
m  with  the  existing  works,  but  tha  Red  river  water  is  softer,  and  prob- 
aoly  could  be  mpie  cheaply  treated^  and  it  would  probably  be  softer  and 
freer  from  saline  matters  after  treatment. 

The  Red  river  about  Winnipeg  has  a  drafaiage  arem  at  ab  jut  40,000 
square  miles,  and  the  population  upmi  it  in  liWO-lSOl  was  460,C00,  or  ton 
per  aquare  mile.  Thera  were  four  towna  with  populations  of  over  4,000 
each,  and  80  amaller  villages,  having  altogether  a  population  of  74,000. 

The  Assiniboine  river  has  a  drainage  area  of  68,000  square  mi!ea,but 
it  comes  from  a  dryer  country,  and  the  flow  of  the  river  is  less  than  the 
flow  of  the  Red  river.  Th!*  total  population  on  watershed  in  igoO-liJOl  was 
162,000,  or  which  10,544  were  in  three  towns,  the  largest  being  Brandon. 
The  total  population  per  square  mile  was  less  than  three. 

The  population  upon  these  rivers  will  drobably  increase  ra|ridly,and 
the  towns  wiU  jpow  in  number  and  in  sisK.    Nevwtheless,  the  population 
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rive«  which  h«ve  been  Hucce«rf„u7t^t^""'"r  ^h«»  that  of  n.«„y 
or  either  of  them  can  be  nucce«a"nymm.'d?  ***'"* "'  '"'^  ''i^''" 

*;•  f*'^  «'  «'wag,  IH.llutlor«^df  if  des,^  .rr  ■  1 """  '"''^»'«'*'  *»d 
««  be  reduced.  It  |,  theref^^^^'  t  T'^t"'^  °'  ^'•♦'  *«"*' 
Which  would  be  entiwiy  wtlrfaSorT^lr  ev  *"'"  '^'^  *''«'«  *»ter 
•"PPJy.  Maciory  for  every  purpose  of  a  municipal 

«nd  so  that  they  would  be  ^ellX^STJrtK  P"'^''^*"«  ^^?'  '^"t*'^ 
therefore  be  located  near  the  baS"  o^^ne  of  th  '^ '^^'''i!  ^*"''  «=«'"' 
«nd  well  water  obtained  f«,n.7hen.  Lh -«  ^  ''*'"  *^'^  Winnipeg, 
water  fell  below  the  requirTmente  [C.u  ^'**"^-    ^'  *''«  ""PP'y  °'  wej 

'^ver  water.  .ndaplantsL~n*';,S'';tM'L"''"^^^  •"'^•'  "^  -''^ 
W^ter.  and  would  be  ft^  from  ^he  risk  of^  '"7,  *"  '^^'"'^''  '"">'*»> 
from  any  other  source.  ^  °'  *  *«"  ^"ter  plant  away 

Sttjgested  Ammgement  Of  Worto. 

^    If  AssinibolnerlvepiBiuiMd    i™     u 
placed  at  ««.ne  dist«.ce  up^im     Se '1^?'^*  ^''^ '»t«k« -hould  be 
wve  a  great  tteal  of  trouble  in  fi^,^  v^lTV"  '"*  **»  ^^'^^  '"^'^  it  will 
a^a  Which  Will  be  built  up  iu  a':SdSCriS*''''  *-'*''«  »*^-'>  the 

P.a;SicrrtLf tLtlL^^^  «^-  ----^es.    The 

nearby,  or  the  water  co,Sd  i  Zm  J  th^     u  *"  *  P"^*""*"""  Pl*nt 
Pipe  to  purification  works  located  nerr^h  ^'^  "  *^  '•"^''  ri  vetted  steel 

l4ter  arrangep,ent  would  rvttho^A'':r'"^'P""P^  '"»« 

at  one  point,  t,„^  the7^to^i,?i?"^»^"' *'«°^'-*"=»i''K  the  works 

might  be  put  down  at  this  portandTthrT^!"""""-  ^  t«»t  weU 
•  large  well  could  be  sunk.  a^lmJi  %'""''  """^  favorable, 
powible.  and  the  river  oni;  «^r?^Tt,7*^r  ^^"^  from  this  well  ai 
demands.  ^  resorted  to,  after  the  wells  failed  to  m^t  the 


^4. 

* 

would  be  inaUlled  to  Uke  w«t«r  below  th«lrti«Mil|iM|il  WlkM>^>lirNW#limn 
coat  thM)  the  well  water,  bec»uae  leas  chemicala  would  be  requir 
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Theiv  would  be  aome  advantagea  and  aome  -mia^J&tklSkS'Vk  'Wi. 
The  diaadvantage  would  conaiat  in'  the  greatw  coat  of  operation,  frodi  the 
«»^tion  of  the  ilfllfe«%tiBt^fHmRiTlAl9l86S)il8 

■id  i>liiQbiUmSHttrihimdl  «vpUlipwlfrUfatf<«bti  1W(i«iPlif>i^>!tlR4  Hver  to 
Ifbe  liiMftciMRHvAriwutt'tliMMfbiNplatf  tlha^flHlM>i«rU«»^«i6'^ 
9>U>MUm.rbmUM  odt  i)aUtM0fian«  «il»i«#Mtt«M«<M>  A!te(4Hilet«'m«a  'Ifc 
controlled  from  the  aafaiir^p(i|iiiU'Bi9bi8nur>  a  ui  qu  jllud  od  liiw  linldw  «enB 

anfe-  gMtef^wHU-  vi^wav  SM^t  tern  m  At^wmtMa'ssai 
taertiW#Hjh«l8#i***<*w«tt.''8i'"'"i  «**  ^"*'*'  ■»^*'^  *"*  ■«'  .^^•'«''" 
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B«  I[«-w  eirU  nio-rt  b^Tuion  tjJ^w  if-Jiim  en  baa  ,mtiia  oa  bluno  How  o^itl  fl 
orfJ  jo^i  <Od»iia}fr#iap({*ndillt«t4iMlNMIMl(l4ill  'Wtli%i»(iiato  Vktk^BSt 
full  quantity.  .eboMath 
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laUk*  UMt  iMMpliw  ■UIlM  mt  Vflmmt^  Rlvar.  4  iMMp.  .mIi  i»p.Ue  of  llftlM 

«eaa,maiUlaMp«r(Uri«taai  bVA.  mwipM* imm 

M  mllw  41  In^  rivtttod  »lwl  pip*  rapabla  of  ewirllW  MiniROm  talhiiM  pw  dw .  HfiUM 
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Inaddltioa , 4oOkOOo' 

Covmd  pvra  watar  rMarvotr.  at  WInalpag;  boldliw  «ls  miiuiii^"gj^UMM! !  .    "  kKoos 
HIah  lift  pampa.  a,  aach  oapaMa  of  pumtMar  ^mUDOOcallaiM  par  tmr  (In  addUkm 
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ftr  1.000,000 
Oala. 

Prollmliiarrp«ripiiw.areraca  lift  loo  ft.  MWianlpav  Rlvar ■    aoo 

Oparatinc  fllt«f«  Ian  aaar  water  to  tiaati mil 

|f>Ct>)l'tPUniplnKat  WInnlpa* ".'.!'.!'.!!!!!!"!','..*!'.?!! 

Total  coat ' 
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Warkaftar  ooUeotlayaratar.., I  ,0^,^ 

P«noptni^  itetlon  at  roorce,  4  pnipp*  aaoh  SLooaooo  lanoaa  daUr  oapanltr.  wUh 

boUera,  booa^  etc..  complete Bo,ooo 
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COST    or    OPERATION. 

PW  milfion 
Pnmplnvat  auuroe  todtjr  to  overcome  friction  and  auction  from  #elb  P&nA 

Hivh  Uft  puEipinff  at  Winnipeg 1*00 

Totalcoat _  .. 

Costper  annum  17zMxlU "••■•••.".!"!!.!!!!"...."'.'.'     Ki,^ 

Smaller  quantitlee  wuuM  coirt  somewhat  more  la  proportion. 
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